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Consultation regarding assignment of 
licences in the 700 MHz band 

Consultation from 21 December 2015 to 4 February 2016 
PTS is calling for submissions from stakeholders regarding the considerations 
and proposals for the assignment of licences in the 700 MHz band 
(694−790 MHz) that are presented in the following text. 

PTS would be grateful to receive your written reply to 700MHzbandet@PTS.se  

The response deadline is 4 February 2016. 

PTS has drawn up proposals for the following areas: 
1. Objectives and time schedule 
2. Geographical extent 
3. Scope of licences (frequency blocks) 
4. Term of licence 
5. Coverage requirements 
6. Assignment method 

a. Auction format 
b. Minimum bid 
c. Bank guarantees 

7. Technical conditions 
a. As few limiting conditions as possible 
b. Conditions to protect other users of the 700 MHz band and usage in 

adjacent frequency bands. 
c. Conditions to facilitate sharing 
d. Conditions to safeguard the reception of terrestrial television 

broadcasting 
8. Measures relating to competition 
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a. Spectrum cap 
b. Provision on closely related parties 

Consultation from 11 June to 21 August 2015 
In order to give PTS a better basis for assignment of the 700 MHz band, the 
agency called for a consultation, from 11 June to 21 August 2015, to obtain the 
opinions of market players. In the consultation, PTS asked for comments on 
the matters that PTS intended to investigate during the autumn.  

PTS received responses from Hi3G Access AB (Tre), the Swedish Civil 
Contingencies Agency (MSB), Netett Sverige AB (Net1), Rewicom, Tele2 
Sverige AB (Tele2), Telenor Sverige AB (Telenor), TeliaSonera AB (Telia) and 
Teracom Boxer Group AB (Teracom). The consultation responses were 
published in their entirety on 4 September 2015. 

These interesting submissions and the information provided have been highly 
valuable for PTS in its preparations of the analysis and investigation. PTS has 
considered and taken into account the stakeholders comments when 
developing the proposals presented herein.  
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1. Objectives and time schedule 
The overreaching goal of PTS' work is to assign licences in the 700 MHz band. 
The PTS Board of Directors has decided on the following focus for the 
assignment: 

 As large a portion of the band as possible shall be assigned to mobile 
broadband for commercial services. 

 The assignment shall contribute to maximising the societal benefit over 
time. 

 The assignment shall improve mobile coverage in areas where there are 
sometimes people but where coverage is lacking. 

 Based on the current competition, coverage shall be prioritised over 
measures to improve competition. 

 Reception of terrestrial digital television broadcasting shall continue to 
enjoy relevant and adequate protection following the assignment.  

The preliminary time schedule for assignment contains the following reference 
dates: 

4 February 2016 Consultation response deadline 

April 2016  Draft decision on the limitation of the numbers of 
licences and open invitation circulated for comment 

1 July 2016  Decision on the limitation of the numbers of 
licences and open invitation 

1 December 2016 Start of auction 

1 April 2017  Licences enter into force 

PTS intends to assign licences in the 700 MHz band according to an open 
invitation for applications, in accordance with Chapter 3, Sections 7 and 8 of 
the Electronic Communications Act (2003:389, hereafter referred to as LEK). 
As is described in more detail below, PTS suggests that the award procedure be 
designed as a combination of bidding (auction) and a comparative award 
procedure based on the bidders' commitments in regard to coverage. In this 
document, the term auction will be used throughout to designate the proposed 
combined award procedure. 

2. Geographical extent 
PTS proposes that the block licences in the 700 MHz band be national.  
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When one and the same licence holder has several transmitters within the same 
frequency space, a block licence is preferable, as the licence holder can then 
make a more effective radio plan on their own. This is often the case when it 
comes to mobile use. Based on this, PTS has previously noted that the licences 
for the 700 MHz band will be best assigned in the form of block licences,1 
licences to use radio transmitters within a certain frequency band. 

According to the PTS Spectrum Strategy2, it is possible in the event of small or 
fragmented coverage areas to use transmitter licences, geographically small 
block licences or exemption from the licence obligation. However, for 
geographically large and densely expanded networks, national block licences are 
often a better match. 

PTS has found no reason to depart from the direction taken in the PTS 
Spectrum Strategy, PTS practice and the wishes of the stakeholders. PTS 
proposes that the block licences in the 700 MHz band be national. 

3. Scope of licences (frequency blocks) 
PTS proposes the assignment of the FDD3 segment in the 700 MHz band in 
the form of: 

4 licences (blocks) of 2 × 5 MHz (FDD1-FDD4 – marked green in the image 
below) 

1 licence (blocks) of 2 × 10 MHz with a coverage requirement (FDD5 – 
marked pink in the image below) 

PTS is currently holding off on assigning 20 MHz in the segment 738–
758 MHz (the SDL4 segment) in order not to prevent possible future PPDR5 
use, which in that case would follow a needs assessment. 

 

 

                                                 

1 PTS-ER-2015:10 Förstudierapport 700 MHz – förstudie inför arbete med tilldelning av 694–790 MHz 
2 PTS-ER-2014:16 PTS Spektrumtrategi 
3 FDD: Frequency Division Duplex, is a technology where separate frequency bands are used at the 
transmitter and receiver side. 
4 SDL: Supplemental Downlink. 
5 PPDR: Public Protection and Disaster Relief, refers to vital activities encompassed within the terms public 
order, security and health. 
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In accordance with the PTS Spectrum Strategy, the block size and channel plan 
should facilitate both current and potential future usage. PTS should leave as 
many aspects as possible to be determined in the auction, in order not to 
prevent an effective spectrum distribution. 

It is not possible to rule out an undertaking being interested only in 2 × 5 MHz 
in the 700 MHz-band, which is why there should be licences that are no larger 
than that. 2 × 5 MHz blocks also have the benefit of increasing the chances for 
smaller undertakings to compete for the frequencies. 2 × 5 MHz blocks also 
make it possible for an undertaking to gain access to 2 × 15 MHz in the 
auction, meaning that they are not as limiting as larger licence blocks. They also 
make for more possible outcomes from the auction, which reduces the risk of 
collusion, i.e. unlawful collaboration during the auction. 

An important parameter when determining the size and location of a coverage 
requirement block is that it must be possible to meet the coverage requirement 
using the frequencies of the licence (it shall not be necessary for the operator to 
have a licence for frequencies in other frequency bands than the 700 MHz band 
in order to fulfil the requirement). The coverage requirement block is therefore 
proposed to be set at 2 × 10 MHz. 

In order not to limit the number of possible outcomes in the auction, the 
coverage requirement block should be placed at the bottom or the top. Placing 
the coverage requirement block in the middle would entail an unnecessary 
limitation in terms of possible outcomes in the auction. The reason to place the 
coverage requirement block at the top is that it is the furthest away from the 
television bands. This is important in case PTS wants to allow higher terminal 
effects but still safeguard the reception of terrestrial television broadcasting 
from the terminals. 

In consideration of the discussions regarding a European harmonisation of the 
700 MHz band, PTS is presently choosing to hold off on the assignment of the 
SDL blocks. Not assigning the SDL blocks also facilitates a possible future 
PPDR usage of 2 × 5 MHz in the 698703/753758 MHz segments and 
2 × 3 MHz in the 733736/788791 MHz segments should this become 
necessary. 

4. Term of licence 
PTS proposes to have the licences be applicable 1 April 2017–31 December 
2039, which would correspond to a term of licence of 22 years and 9 months. 

Based on an overall assessment of demand, commercial life span, technological 
development and investment period, PTS makes the assessment that 20–25 
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years can be considered a well-balanced term of licence for the 700 MHz band, 
as in other already assigned frequency bands for block licences. 20–25 years is a 
sufficiently long period to create a real demand, and for an undertaking to get a 
return on their investment. At the same time, 20–25 years is a sufficiently short 
period to take into consideration a possibly limited commercial life span and an 
expected accelerating technological development. 
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In PTS' assessment, a term of licence set at 20–25 years is necessary, primarily 
in order to give the licence holder a sufficient investment security. The exact 
term of licence is proposed based on the expiry date of the already assigned 
frequency bands. This is to avoid large assignments at one time in the future. 

In each selection procedure, PTS can make adjustments to preserve or improve 
competition and coverage. From this perspective, it is advantageous if the 
licence periods for block licences in different frequency bands up for 
assignment expire at least one year apart, as this allows both PTS and the 
market undertakings to adapt their actions according to earlier assignments. A 
period of licence running until 31 December 2039 ensures an even flow of 
spectrum assignments. 

5. Coverage requirements 
PTS proposes that a block licence of 2 × 10 MHz shall carry coverage 
requirements. 

a. Purpose of the coverage requirement 

The purpose of the main part of the coverage requirement is to improve the 
outdoor coverage of voice and data services (at least 10 Mbit/s) in areas where 
there are consumers6. The deployment is however also expected to lead to 
improved indoor coverage near the new mast sites. 
 
In addition to this, a supplementary part of the coverage requirement is 
suggested to be devoted to creating coverage in areas that for various reasons 
are important to cover from a societal perspective. 

As can be seen already from the PTS report on the government commission to 
investigate future usage of the 700 MHz band7, PTS regards it as justified to set 
coverage requirement for a licence in the 700 MHz band , primarily with the 
aim of increasing access to mobile communication services in areas where there 
are consumers. 

  

                                                 

6 When PTS uses the term consumer in this consultation document, it includes all users of the services 
that may be facilitated using the assigned frequencies. 
7 PTS-ER-2015:15 
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In the work to develop a proposal for the main part of the coverage 
requirement, PTS has applied the following premises: 

 The coverage requirement is to improve the outdoor coverage for voice 
and data services (at least 10 Mbit/s), using a handheld terminal, in 
areas where there are consumers. 

 The coverage requirement is mainly aimed at improving the current 
mobile area coverage, and not for fixed wireless broadband internet 
connection. 

 The coverage requirement is to include areas where there is no 
commercial interest in the deployment of mobile broadband. 

 The coverage requirement is to be based on the existing coverage prior 
to the auction. 

 Areas where improved coverage yields the greatest consumer benefit 
and where infrastructure investments lead to the greatest societal 
benefit are to be prioritised. 

 The effects of the coverage requirement shall be measurable and 
possible to follow up. 

The coverage requirement focuses on improving the consumers' access to 
coverage and their possibilities of using mobile voice and data services, by 
improving the coverage in areas where there are consumers. The point of 
departure has therefore been to prioritise the areas around roads, areas where 
consumers live and work as well as where there are concentrations of holiday 
homes. 

Even if the coverage requirement is intended to improve outdoor coverage for 
voice and data services (at least 10 Mbit/s) in areas where there are consumers, 
the new mast sites are also expected to lead to an improved indoor coverage in 
the surrounding area. 

In addition to this, a smaller supplementary part of the coverage requirement is 
suggested to be devoted to creating coverage in areas that for various reasons 
are important to cover from a societal perspective and where different changes 
may have taken place after the assignment of the licence. 

b. Coverage requirement specifications 

PTS proposes to specify the coverage requirement in the following way: 
 

 Construction in accordance with the coverage requirement shall provide 
new coverage in one or more of the prioritised areas defined by PTS. These 
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are areas that currently have gaps in the coverage for voice and data 
services. 

 A map of prioritised areas will be presented in connection to the 
consultation of the draft decision on the limitation of the numbers of 
licences and the draft open invitation for comment. 

 A commitment to invest a certain amount in the coverage of prioritised 
areas. 

 The intention is for the licence holder to provide sufficient coverage in the 
prioritised areas by establishing new masts. 

 The cost of newly established masts will be allowed to be deducted from 
the reserved amount, in accordance with the terms and conditions. 

 The licence holder may choose where to place the new masts, which means 
that only a selection of the prioritised areas need to be covered. 

 The total coverage provided by existing mobile operators constitutes the 
basis for analysis of the existing coverage. 

 Gaps in the coverage are defined based on two different signal levels, which 
corresponds to gaps where voice and data coverage using a handheld 
terminal is unavailable. 

 Gaps in the coverage located near a road, household, enterprise or holiday 
home constitute areas that are to be prioritised and thereby included in the 
coverage requirement. 

 The coverage requirement shall be distributed over the counties in 
accordance with a plan defined in advance. 

 The coverage requirement is to provide voice and data services (at least 
10 Mbit/s). 

 The coverage requirement may be fulfilled through the use of other, already 
assigned frequency bands with equivalent performance and capacity. 

 The main part of the coverage requirement shall have been fulfilled no later 
than in 2023, and the supplementary part no later than 2025. 

The provision regarding distribution and new establishment of masts by county 
does not apply to the supplementary part of the coverage requirement. 

c. Commitment to invest a certain amount in new mast sites 
The coverage requirement is formulated as a commitment to provide coverage 
in the prioritised areas defined by PTS. At the auction, the bidders may make 
offers for the coverage requirement block in the form of a commitment to 
invest a certain amount in the provision of coverage. PTS will set a minimum 
and a maximum for the amount bidders can offer for the actual coverage. Any 
additional auction proceeds will be treated in the same way as auction proceeds 
from other blocks. 
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After having realised the coverage in the prioritised areas, the bidder who wins 
the block, i.e. the licence holder, may deduct the investment (in accordance 
with a model determined by PTS) from the amount they offered in the auction. 
The intention is for the licence holder to provide sufficient coverage in the 
prioritised areas by establishing new masts (more on this in section i). 

How the prioritised areas are selected is described in more detail below. 

A smaller part of the amount shall be reserved for areas that PTS may indicate 
later on, i.e. after the auction. The size of the lowest and highest bids, as well as 
how large a share the supplementary part of the coverage requirement is to 
constitute will be presented in the consultation of the draft decision on the 
limitation of the numbers of licences and the draft open invitation. 

d. Map of prioritised areas 
An electronic map of prioritised areas is presented in the consultation of the 
draft decision on the limitation of the numbers of licences and the draft open 
invitation and may come to be revised, but will be finally decided in the 
decision on the limitation of the numbers of licences and the open invitation. 

PTS intends to develop prioritised areas to be included in the coverage 
requirement using a number of criteria. Unlike in the 800 MHz auction, where 
PTS drew up a list of addresses to cover, PTS will now present a map of 
prioritised areas prior to the auction. In order for a mast to be deducted from 
the coverage requirement amount, it will have to provide coverage in prioritised 
areas corresponding to a defined minimum area. 

The licence holder may choose where to place the new masts, which means that 
only a selection of the prioritised areas need to be covered. However, there is 
some steering in terms of distribution between the counties with the greatest 
proportion of prioritised areas, which is described in more detail later on in this 
document. 

e. The total coverage provided by mobile operators constitutes the 
basis for the existing coverage. 

The total coverage provided by mobile operators constitutes the basis for the 
existing coverage. The one exception is coverage from the 450 MHz band, 
which shall not constitute a basis for this calculation. 

The licence for the 450 MHz band expires in 2020, along with the coverage 
requirement associated with that licence. It is therefore impossible for PTS to 
predict what the coverage from a mobile network in the 450 MHz band may 
contribute in the long term to consumer needs for mobile coverage for voice 
and data services. Consequently, PTS has chosen not to include the coverage of 
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the network using the 450 MHz band when identifying gaps in coverage and 
prioritised areas on which the coverage requirement is to be based. 

In order to identify gaps in the coverage, PTS uses the total coverage reported 
by the mobile operators in the annual survey of access to mobile 
communication networks. This constitutes the basis for the existing coverage. 

When it comes to the coverage for data services, PTS makes the assumption 
that all the mast sites that are currently contributing coverage for voice services 
at the time of the auction will be equipped with 4G as the result of the mobile 
operators' ongoing upgrades. 

f. Method to define prioritised areas 
PTS suggests that gaps in the coverage be defined in two levels: areas that lack 
outdoor coverage for voice and data, and areas that lack outdoor coverage for 
10 Mbit/s data. In both cases, the assumption is that a handheld terminal is 
used. 

Gaps in the coverage located near a road, household, enterprise or holiday 
home constitute areas that are to be prioritised and thereby included in the 
coverage requirement. This is done with the help of different criteria. When it 
comes to areas where outdoor coverage for voice and data is lacking, PTS is 
proposing that the criteria to prioritise them should be that there is a road 
within 1 km or that there are households, enterprises or holiday homes nearby. 
When it comes to areas where there is a lack of data coverage, they are 
proposed to be prioritised when there is a road within 1 km and  there are 
households, enterprises or holiday homes nearby. Since data coverage requires a 
higher signal strength than voice services, the areas without data coverage also 
include areas that have outdoor voice coverage. PTS is therefore of the opinion 
that it is unreasonable to construct new mast sites where there is already 
outdoor voice coverage, unless there is any population or holiday homes 
nearby. 

A certain share of the total deducted amount shall refer to mast sites that pass 
the criteria for priority area 1, i.e. areas that lack voice and data coverage. Areas 
that lack data coverage are referred to as priority area 2. 

The following is an example of what these priority areas might look like.  
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Figure 1: Example for what the priority areas may look like. The red area represents priority area 1 (identified 
priority area where voice and data coverage is lacking), the blue area represents priority area 2 (identified priority 
area where data coverage is lacking) The map also shows lakes (light blue areas), county roads (red and orange) 
and smaller roads (grey). 

g. Coverage requirement mast distribution across the counties 
The proportion of prioritised areas differ from county to county. The counties 
that have the most prioritised areas are Jämtland, Norrbotten, Dalarna, 
Västerbotten, Västernorrland, Gävleborg and Värmland. The prioritised areas 
in these counties are expected to constitute 95 per cent of all the prioritised 
areas in the country put together. 

PTS suggests that 50 per cent of the coverage requirement amount should be 
distributed over the counties mentioned above. These 50 per cent are to be 
distributed proportionally between the counties according to the prioritised 
areas in each county. For the remaining amount, the licence holder can choose 
freely, in all the prioritised areas, where to establish masts. The county-wise 
distribution ensures that the licence holder will not concentrate the deployment 
to some counties, but will construct coverage in all counties with a large 
proportion of prioritised areas. 

The provision regarding distribution by county does not apply to the 
supplementary part of the coverage requirement. 

h. The supplementary part of the coverage requirement 
In addition to the prioritised areas presented – where the licence holder can 
choose freely where to build masts – a smaller proportion of the coverage 
requirement amount is suggested to be reserved to give PTS a possibility, over a 
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number of years, to indicate areas that for various reasons are important to 
cover from a societal perspective and where different changes may have taken 
place after assigning the licence. 

This can be areas that have not been possible to deal with through the coverage 
requirement in the 800 MHz band, areas that have previously had a 
communication infrastructure but where this has been dismantled for some 
reason, areas where new companies or residents are established and which are 
entitled by law to universal service or areas that are completely dependent on a 
communication infrastructure, lack a mobile infrastructure and may need access 
to another network. Areas identified by PTS in this part of the coverage 
requirement may come to be located both within and outside of the prioritised 
areas presented by PTS in the main part of the coverage requirement.  

i. The coverage requirement shall primarily be realised through new 
masts 
PTS suggests that the coverage requirement shall primarily be realised through 
the establishment of new masts. Within the scope of the coverage requirement, 
co-location is not allowed in existing mobile masts, whose coverage has 
constituted a basis for identifying the prioritised areas. Co-location into 
another, existing infrastructure may only occur if this constitutes a more cost-
effective alternative. 

For the supplementary part of the coverage requirement, existing infrastructure 
may also come to be considered to fulfil the coverage requirement. 

j. Access to voice and data services (at least 10 Mbit/s). 
PTS suggests that the coverage that is to provide the basis for fulfilment of the 
coverage requirement shall facilitate outdoor coverage (handheld terminal) for 
voice and data services with a downlink of at least 10 Mbit/s, as well as a 
capacity and performance equivalent to a 2 × 10 MHz bandwidth. The 
requirement regarding voice services could already be realised using current 
voice telephony technology (GSM/WCDMA/VoLTE) in the already assigned 
frequency bands or through VoLTE in the 700 MHz band. 

The criteria for how this coverage is to be estimated will be based on the 
definition made in the PTS annual survey of access to mobile communication 
networks. 

k. The coverage requirement may be fulfilled through the use of other 
frequency bands 
PTS suggests that it shall be allowed to fulfil the coverage requirement by 
expanding into other frequency bands. Bands that may be considered shall have 
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a performance and a capacity that corresponds at least to what can be achieved 
by using 2 × 10 MHz LTE in the 700 MHz band. 

l. The main part of the coverage requirement shall have been fulfilled no 
later than in 2023, and the supplementary part no later than in 2025 
PTS suggests that the main part of the coverage requirement shall have been 
fulfilled no later than 31 December 2023. For areas covered by the 
supplementary part of the coverage requirement, deployment shall take place 
no later than 31 December 2025. 

PTS proposes a gradual deployment to take place according to the following 
model: 

2018–2022: Deployment plan including nominal radio plan 

31 Dec. 2020: 25 % of the amount for prioritised areas 

31 Dec. 2021: 50 % of the amount for prioritised areas 

31 Dec. 2022: 75 % of the amount for prioritised areas 

31 Dec. 2023: 100 % of the amount for prioritised areas 

In addition to this schedule, it is proposed that PTS should have an annual 
opportunity, no later than 31 December 2018–2023, to indicate a number of 
areas that are to be covered two years after each indication. This means, for 
example, that the areas indicated no later than 31 December 2023 must be 
covered no later than 31 December 2025. If the entire amount set aside for the 
supplementary part of the coverage requirement has not been utilised by 31 
December 2025, the licence holder shall use the rest to build masts within the 
prioritised areas in the main part of the coverage requirement, which shall be 
operational no later than 31 December 2028. 

In order to ensure that the schedule is followed, PTS suggests that the licence 
holder at regular intervals shall report the deployment plans on which the 
coverage requirement deployment will be based. 

6. Assignment method 
a. Auction format 

PTS proposes the assignment of block licences in the 700 MHz band through a 
simultaneous multi-round auction (SMRA) with a right to switch  
bids. 
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Bids up to a certain amount for the coverage requirement block are to be paid 
in the form of a binding commitment regarding coverage and not in the form 
of auction proceeds. However, there is an upper limit for how much coverage it 
is possible to commit to. Bids above that level are paid in the form of auction 
proceeds. 

The auction format should above all promote an effective use of the spectrum, 
and also ensure that the common spectrum resource yields the corresponding 
value for the general public. When analysing possible auction formats, PTS has 
applied the following criteria: 

 Not limiting or controlling the distribution of spectrum unnecessarily 
(in order not to prevent effective use of the spectrum) 

 Making it as easy as possible for the bidders, given the formats that they 
are already acquainted with 

 Ensuring healthy competition in the auction 
 Minimising risk of non-consecutive blocks (in order to avoid 

undesirable fragmentation of the spectrum) 

For the 700 MHz auction, it can be considered important for the bidders to be 
able to learn from one another's evaluations. The blocks in the 700 MHz band 
constitute substitutes for one another and the evaluation of the blocks depends 
on whether you have won or deem yourself to have a chance of winning other 
blocks. For the 700 MHz band, the auction format should be some form of 
simultaneous multi-round auction. A simultaneous multi-round auction 
(SMRA) with a right to switch bids makes it possible to adjust demand based 
on which block(s) you think you can win. 

There is a value in choosing an auction format that the undertakings are already 
familiar with. PTS has experience using the SMRA format with a right to switch 
from the assignments of licences in the 2.6 GHz band and the 800 MHz band. 

PTS' proposal is for bidding on the coverage requirement block to take place in 
the same auction system and in the same way as the bidding on the other 
blocks, i.e. applying the same principle as in the 800 MHz assignment. 

Bids on the coverage requirement block (up to a certain sum) will be a binding 
coverage commitment, and that bid shall not be paid in the form of auction 
proceeds. However, there is an upper limit for how much coverage it is possible 
to commit to. Bids above that level are paid in the form of auction proceeds. 

PTS will present detailed auction rules in connection to the consultation of the 
draft open invitation. 
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b. Minimum bid 
PTS suggests that minimum bids shall be set for the auction in order to avoid a 
drawn-out bidding war. 

One of the main reasons to set a minimum bid in an auction is to ensure that 
the auction will not be too drawn-out. In order to achieve this, it is important 
not to set the minimum bid too low. Nor should a minimum bid be set too 
high, as it risks exceeding the bidders' valuation of the frequencies. 

PTS therefore proposes the setting of minimum bids for the auction. The 
minimum bids should be high enough to avoid a drawn-out auction while also 
minimising the risk of licences being left unassigned. 

PTS will present the level of minimum bids in connection to the consultation 
of a draft decision on the limitation of the numbers of licences and  the draft 
open invitation. 

c. Bank guarantees 
PTS suggests that collateral in the form of bank guarantees shall be required for 
an applicant to participate in the auction. 

Having bidders provide collateral in spectrum auctions is intended to allow the 
state to more easily collect claims from winning bidders. In addition, the 
collateral requirement reduces the risk of frivolous bidding. In previous 
spectrum auctions, PTS has required bidders to provide collateral in various 
formats. A collateral requirement is also the norm in international contexts. 
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Given this background, PTS suggests that applicants are to provide collateral in 
order to be allowed to participate in the auction. PTS has required collateral in 
the form of a bank guarantee in several earlier auctions. The experience has 
been positive. Among other things, it is a requirement that is administratively 
easy to handle, both for the applicants and for the agency. PTS therefore 
suggests that applicants shall provide collateral in the form of a bank guarantee. 

The minimum amount that the bank guarantee must cover will be presented in 
connection to the consultation of a draft decision on the limitation of the 
numbers of licences and a draft open invitation. The intention is for the 
amount of an applicant's bank guarantee to be tied to the proportion of the 
spectrum that the bidder may bid on during the auction (bidder eligibility). 

7. Technical conditions 
a. As few limiting conditions as possible 

PTS proposes to combine the licences in the 700 MHz band with as few 
limiting conditions as possible, in order to facilitate an effective usage, today as 
well as tomorrow, with flexibility for technical developments. 

The PTS Spectrum Strategy states that licences shall be combined with as few 
limiting conditions as possible. This ambition is expressed through PTS 
needing to increase the availability of useable spectrum, use it as a tool to create 
diversity and a promote a broad international harmonisation with as few 
limitations as possible, in order to maximise Sweden's chances of effective 
spectrum use and minimise negative limitations. 

b. Conditions to protect other users of the 700 MHz band 
and usage in adjacent frequency bands 

In order to facilitate coexistence of licence holders in the 700 MHz band, 
different applications in the same band and to protect uses in adjacent 
frequency bands, PTS proposes to define the technical conditions in the form 
of block edge mask (BEM) levels, in accordance with the anticipated 
implementing decision from the European Commission regarding the 700 MHz 
band. 

In accordance with the procedures prescribed in the Radio Spectrum Decision ( 
676/2002/EC) and within the framework of the Radio Spectrum Committee 
(RSC)'s mission, efforts are made to draft a decision regarding technical 
implementation measures for the harmonisation of the technical conditions of 
the 700 MHz within the EU. The harmonisation is based on the reports on the 
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subjects that have been produced within CEPT.8 PTS is actively participating in 
the work of both CEPT and RSC. In the following, PTS takes its departure in 
what the authority deems likely to be the final outcome of the technical 
harmonisation within the EU. 

As an EU member state, Sweden must adhere to the anticipated 
implementation decision from the European Commission. The member states 
may not apply national licence conditions that are more limiting or more taxing 
for the licence holder than those issued pursuant to the decision. In some cases, 
the member states will be allowed to implement national licensing conditions 
that are less limiting to the licence holder. PTS proposes that it shall be 
possible, under special circumstances, to implement less limiting conditions for: 

1. The radiated power of base stations within the licence holder's own 
frequency block 

2. The radiated power of terminals within the licence holder's own 
frequency block 

The radiated power from base stations within a licence holder's own 
frequency block 

PTS proposes that the radiated power from base station transmitters and 
repeaters in downlink direction within the licence holder's own frequency block 

may not exceed 64 dBm/5 MHz EIRP9 in the direction where the effective 
antenna height10 is lower than 50 m, and 

may not exceed 67 dBm/5 MHz EIRP in the direction where the effective 
antenna height is 50 m or higher. 

Primarily in rural areas, it may be interesting to the licence holder to be able to 
use larger cells, compared to in urban areas, which is facilitated by the 
somewhat higher radiated power of 67 dBm. Consequently, PTS proposes two 
levels, just as in the 800 MHz band, for the highest permissible radiated power 
(within the licence holder's own frequency block), which depend on the 
antenna height. 

                                                 

8 CEPT Report 53 and the not yet finally adopted CEPT Report 60 
9 EIRP: equivalent isotropically radiated power 
10 Effective antenna height is calculated as the antenna height over the average level of the ground, where 
the average level of the ground indicates the average altitude above sea level in a direction 0 to 3 km from 
the antenna 
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The draft implementation decision does not contain any obligatory requirement 
for the implementation of an upper limit for the highest permitted radiated 
power (within the licence holder's own frequency block), expressing it in the 
following way: “Not mandatory. In case an upper bound is desired by an 
administration, a value must be applied, which does not exceed 64 dBm/5 MHz per 
antenna.” [italics added by PTS]. The problem with this wording – if unchanged 
– is that it would limit the highest permissible EIRP to 64 dBm/5 MHz. 
Sweden is trying to influence the wording of the implementation decision to 
allow for a higher radiated power. 

The radiated power from terminals within a licence holder's own 
frequency block 

PTS proposes to allow the licence holder's terminal installations outside urban 
areas11 to transmit with a higher average power than 23 dBm EIRP for 
terminals designed to be fixed or installed and as TRP12 for terminals designed 
to be mobile or nomadic. The usage is conditioned upon no interferences being 
caused to other radio usages and on the fulfilment of applicable obligations to 
other countries. 

The 700 MHz band could contribute to fulfilling the government's goal of fixed 
broadband to households. PTS therefore proposes to allow the licence holder's 
terminal installations outside of urban areas to transmit with a higher average 
output power than 23 dBm, as is the case in the 800 MHz band. A fixed 
terminal installation may for example entail connecting a directional antenna to 
the terminal to improve transmission and reception possibilities. 

Support to allow higher radiated power can be found in the draft 
implementation decision: “Member States may relax this limit for specific 
deployments, e.g. fixed terminal stations in rural areas, provided that protection 
of other services, networks and applications is not compromised and cross-
border obligations are fulfilled.” 

The radiated power from terminals in the frequency band 470694 MHz 

PTS proposes that the radiated power from terminals, expressed as EIRP or 
TRP, in the frequency band 470694 MHz may not on average exceed  
-42 dBm/8 MHz, regardless of bandwidth and radiated power within the 
licence holder's frequency block. 

                                                 

11 ‘Urban area’ refers to areas with more than 200 residents and where the distance between houses is less 
than 200 metres, in accordance with the definition used by Statistics Sweden. 
12 TRP: total radiated power. 
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In case the licence holder chooses to use a higher radiated average power than 
23 dBm within own frequency block and/or a bandwidth greater than 10 MHz, 
PTS proposes that this licence holder should report to PTS how the 
requirement of -42 dBm/8 MHz is to be achieved. 

In accordance with CEPT Report 53, the requirement of -42 dBm/8 MHz 
under 694 MHz is only unambiguously defined for bandwidths up to 10 MHz 
and a frequency separation (between the centre frequencies for terrestrial 
television and terminals) at 18 MHz. 

The standard13 for terminals in the 700 MHz band (703733 MHz) sets two 
values for radiated power under 694 MHz, -42 dBm/8 MHz for bandwidths up 
to 10 MHz and -25 dBm/8 MHz respectively for bandwidths greater than 
10 MHz (regardless of placement within 703733 MHz). However, the latter 
level of -25 dBm/8 MHz does not allow for a satisfactory protection of 
terrestrial television under 694 MHz.  

For these reasons, PTS proposes that the requirement of -42 dBm/8 MHz 
under 694 MHz shall apply independently of bandwidth and radiated power 
within the licence holder's own frequency block to provide terrestrial television 
within the frequency band 470694 MHz with satisfactory protection. 

Support for the second paragraph of the box above can be found in the draft 
implementation decision: 

“If Member States wish to allow the deployment of WBB system on a national 
basis with a bandwidth greater than 10 MHz and in case an unwanted emission 
power higher than -42 dBm/8 MHz is generated in the band below 694 MHz, 
they should consider: 

(a) either implementing the greater WBB system bandwidth starting 
at a frequency higher than 703 MHz so that the required limit of unwanted 
emission power is still met; 

(b) and/or applying mitigation techniques according to (3). 

(3) Examples of potential mitigation techniques which may be considered by 
Member States include using additional DTT filtering, reducing the in-block 
power of the terminal station, reducing the bandwidth of the terminal station 
transmissions, or using techniques contained in the non-exhaustive list of 
potential mitigation techniques given in CEPT Report 30.” 

                                                 

13 3GPP TS 36.101 V13.1.0 (2015-10) 
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c. Conditions to facilitate sharing 
PTS proposes that the licensing conditions referring to sharing shall facilitate 

1) local and temporary licences (no longer than six months) for other uses, and  
2) the application of a possible future standardised regulation framework 
and/or sophisticated technology. 

The primary licence holder's use shall be prioritised and protected. 

All newly assigned licences should, in accordance with the PTS Spectrum 
Strategy14, be future proofed in regard to the possibility of sharing the 
frequency band. PTS should consider this in the issuing of all licences, and 
should combine the licences with appropriate conditions, which allow for 
predictability and the possibility of facing future technology developments. PTS 
is to promote more effective spectrum use in relation to the national economy, 
for example through more effective sharing of radio spectrums between 
different users and use cases.15  

Much like in the current regulations pertaining to already assigned block 
licences, there shall be a possibility to issue local and temporary licences (no 
longer than six months) for another usage in the frequency band. That usage 
can for example be local mobile broadband networks, local wireless networks, 
temporary video links or wireless microphones. A licence can be issued to 
another licence holder in the 700 MHz band. It is primarily during a 
deployment period of systems for area coverage that PTS deems there to be 
greater possibilities for sharing in this mode. In connection to PTS receiving an 
application to use a radio transmitter, the authority will contact the primary 
licence holder to get information on existing or planned upcoming deployment 
in the relevant geographic area. 

Possibilities for sharing through the application of future standardised 
regulatory framework and/or sophisticated technology (e.g. concepts like LSA16 
with database support) shall be available. When such regulations are in place, 
which cannot be excluded during the proposed term of licence, information 
regarding the primary license holder’s use needs to be made available. 
Concerned undertakings need to participate in further dialogue on suitable 
formats for this, if or when it comes up (i.e. when a standardised regulatory 
framework has been established). The formats shall not entail a 
disproportionately taxing administration for any party. 

                                                 

14 P. 24, Principle 2. 
15 PTS Spectrum Strategy page. 21, Principle 1 
16 LSA: Licensed Shared Access 
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d. Conditions to safeguard the reception of terrestrial 
television 

PTS proposes that the conditions for what should be considered as interference 
to the reception of terrestrial television shall be that: 
- The signal level from the base station within the frequency block in question 
(dBm/5 MHz) exceeds the signal level from the television transmitter within 
the concerned television channel (dBm/8 MHz) by more than 41 dB 
or 
- The signal level from the base station within the frequency block in question, 
when measured, exceeds 
-6 dBm/5 MHz (overloading). 
 
PTS furthermore proposes that television reception is to be safeguarded for 
permanent residents in areas where the measured field strength from the 
television transmitter for the concerned television channel exceeds 
44 + 20 log10(f/500) dBV/m/8 MHz (f is the centre frequency in the channel 
concerned) 10 meters above the ground. 
 
The licence holders are to establish a mutual collaboration in order to 
immediately offer a joint point of contact where interference reports regarding 
terrestrial television in the frequency band 470–694 MHz can be made. The 
contact point should be coordinated with the already existing contact point for 
the 800 MHz band.  
 
The licence holders shall, free of charge, investigate and remedy any found 
interference to television broadcasting in a suitable way. PTS makes the 
assessment that filters on the television receiver should be the primary measure 
to remedy problems with signal level interference and overloading. 

PTS shall provide terrestrial television under 694 MHz with sufficient 
protection against harmful interference from the new assignments in the 
700 MHz band. According to PTS' assessment, the technical regulations 
provided in the CEPT Report 53 do not provide sufficient protection. The 
regulations therefore need to be supplemented in the same way as for the 
800 MHz band.  

In the work to develop the proposed technical conditions for the new usage in 
the 700 MHz band with regard to protection of terrestrial television, PTS has 
considered the existing technical conditions of the licences in the 800 MHz 
band, experiences from PTS' supervision relating to interference cases between 
mobile services and terrestrial television broadcast reception, as well as 
coexistence studies carried out by the ITU working groups. 
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Market indicators hint at a possible unreported number of interference cases to 
terrestrial television as a result of the LTE deployment in the 800 MHz band. 
Coexistence studies carried out by the ITU working groups also show that 
television receivers generally have a somewhat lower ability to handle 
interference from mobile system than what was previously known. It is 
therefore reasonable to assume that in many cases, an aggregate interference 
level may arise when the 700 MHz band is deployed in areas that already have a 
deployed usage in the 800 MHz band. Additional experiences from PTS' 
supervisory work show that none of the interference cases in which LTE 
interference of terrestrial television has been proven has fulfilled the 800 MHz 
band conditions' definition of interference, when measuring the signal from the 
base station.  
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For these reasons, PTS proposes that the levels for signal level difference and 
overloading shall be adjusted with 6 dB compared to the levels in the 800 MHz 
conditions for the corresponding frequency separation, so that the conditions 
for what is to be considered as interference to television  will be that: 
 
- The signal level from within the frequency block in question (dBm/5 MHz) 
exceeds the signal level from the television transmitter within the concerned 
television channel (dBm/8 MHz) by more than 41 dB 

or 

- The signal level from the base station within the frequency block in question, 
when measured, exceeds 
-6 dBm/5 MHz (overloading). 

In the same way as in the 800 MHz conditions, the ban on causing interference 
shall apply to the reception of terrestrial television for permanent residents17 in 
areas where the measured field strength from the television transmitter for the 
concerned television channel exceeds 44 + 20 log10(f/500) dBV/m/8 MHz (f 
is the centre frequency in the channel concerned) 10 meters above the ground. 

PTS finds that the licence terms for the 800 MHz band where mobile operators 
have the main responsibility for interference to terrestrial television have 
worked well in the years 2012–2015. The majority of all the reported 
interference cases have been possible to remedy. The Swedish Telecom 
Advisors' role as coordinator of the interference reports has also worked well. 
PTS therefore proposes that a commitment to remedy interference to television 
receivers, in the same way as for the 800 MHz licences, shall apply to the 
licence holders in the 700 MHz band. 

The licence holders shall, free of charge, investigate and remedy any found 
interference to television reception in a suitable way. PTS makes the assessment 
that filters on the television receiver should be the primary measure to remedy 
problems with signal level interference and overloading. 

3. Measures relating to competition 
a. Spectrum cap  

PTS proposes the application of a spectrum cap of 2 × 20 MHz in the 700 
MHz assignment. The reason for this is primarily to avoid the risk of a 
concentration of spectrum in the band, which could be negative for the 

                                                 

17 ‘Permanent residents’ refers to there being people in the household who are registered at that address. 
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development and competition on the market. The spectrum cap guarantees that 
at least two undertakings can gain access to spectrum in the 700 MHz band. 

PTS has started from the following questions when analysing possible 
competition-related measures in connection to the 700 MHz assignment: 

 Is there a risk of spectrum concentration due to a new assignment? 
 Is there a possible connection between the degree of spectrum 

utilisation and a possible spectrum cap?  
 Could a spectrum cap reduce the risk of assigned spectrum not being 

actively utilised (i.e. spectrum hoarding)?  
 How can area coverage and capacity be affected by a spectrum cap or 

lack thereof? 
 How is the view of spectrum caps affected by possible future mergers 

between mobile operators? 
 How is the view of competition and conditions for new undertakings 

to establish themselves on the market affected by a possible spectrum 
cap? 

 How is the view of a possible spectrum cap affected by the emergence 
of the Internet of Things (IoT), i.e. advanced machine-to-machine 
communication? 

 How is the view of a possible spectrum cap affected by the coming 
development of future mobile systems (i.e. 5G)? 

PTS' point of departure is to as far as possible allow the market to decide who 
is to be assigned spectrum, based on need and demand. In order to reduce the 
risk of an undesirable outcome, in particular one where a single undertaking 
acquires all available FDD spectrum in the 700 MHz band, PTS has found it 
justified to introduce a spectrum cap.   

The communications market may come to change, and it is difficult to predict 
today which applications the spectrum in the 700 MHz band may come to be 
used for. It is therefore difficult to determine a suitable market distribution in 
the band for these currently unknown applications. This speaks for a high 
spectrum cap. A high spectrum cap is also desirable in order to promote 
functioning pricing in the auction. It may also be possible that a brand new 
undertaking would like to enter the Swedish market for mobile services. In that 
case, such a new undertaking should not be cut off from the possibility of 
acquiring a relatively large spectrum in this assignment. 
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Against the given background, PTS deems it suitable to set the spectrum cap at 
two thirds of the available spectrum in the FDD segment of the 700 MHz 
band, i.e. 2 × 20 MHz. 

b. Provision on closely related parties 
PTS proposes the application of a provision on closely related parties, 
according to which legal entities are considered related if they are part of the 
same group, in accordance with Chapter 1, Section 4 of the Annual Accounts 
Act 18. Legal entities shall also be considered related if one of them holds at 
least half of the votes for all shares in the other. 

When a spectrum cap is applied in an assignment procedure, it needs to be 
clarified which legal or physical entities are to be considered as related parties. 
Out of the legal entities deemed to be related, only one is allowed to participate 
in the assignment procedure. If no provision on closely related parties is 
applied, the spectrum cap becomes easily circumvented. 

PTS is of the opinion, which was also stated in the 800 MHz consultation, that 
if the major operators were to be allowed to participate in the 700 MHz 
assignment together with their network companies (joint ventures), this could 
lead to unfair competition. The network companies involved are half-owned by 
the mobile operators. The group concept in Chapter 1, Section 4 of the Annual 
Accounts Act includes legal entities where the ownership exceeds half. In order to 
capture a scenario where ownership is just half, a provision on closely related 
parties that goes beyond the group concept is proposed. 

In later assignments in lower frequency bands (800 MHz and 1800 MHz), just 
as in the Swedish Post and Telecom Agency’s Regulations (PTS Code  
of Statutes 2013:7) on exemptions from consent to lease licences to use radio 
transmitters, PTS has applied a corresponding provision on closely related 
parties. 

                                                 

18 Annual Accounts Act (1995:1554) 


